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SUMMARY 

The Willa property is located in the steeply incised Aylw'n Creek valley of southeastern 
British Columbia, south of Silverton and east of Slocan Lak .  The Willa Au-Cu-Ag 
deposit underlies the Rush 1 claim on BC Geographic System map 082F084. 

Good access to the property is available by roadfrom Castlegar, Nelson, Revelstoke or 
Vernon. The 1025 Level portal is accessed to the east of Highway 6, 12 km south of New 
Denver, via gravel and #-wheel drive roads for 6.4 h. 

Theproperty comprises 100 claim units and one mineral lease. The title is 100 % held by 
Bethlehem Resources (1996) Corporation, a wholly owned subsidiary of Orphan Boy 
Resources Inc. The ownership is subject to some ~tnde~-lying royalty agreements. 

Northair Mines Ltd completed 2,455 m of underground wrkings in the 1980s. These 
were refurbished in 2084 to facilitate the underground drill propamme. 

The deposit is within a roof pendant of Lower Jurassic Rossland Group basic volcanic 
and volcaniclastic rock, and intruded byfelsic dykes. The host rock is a heterolithic 
breccia. The 2004 underground drill proramme comprised 39 drill hokes totalling 5,282 
m and costing $940,000. 

The 2804 underground drillingprogramme was designed to cover six areas adjoining 
known areas of Au-Cu-Ag mineralization &hot had either not been drilled or were under 
drilled. Specific drill holes were detemined from a three-dimension& computer model 
of all known drilling. 

The 2004 drilling in the peripheral areas ofthe Willa deposit was not successjiul in 
locating sign$cant new zones ofpotentially economic Au-Cu-Ag mineralization. 
Drilling along the west edge ofthe West Zone better defined the boundaries ofthe zone. 

A Au-Cu-Ag mineralized shell was identifked. On a deposit scale, Au-Cu-Ag 
mineralization of economic interest seem to be enclosed wWthin this mineralized shell. 
Any Au-Cu-Ag resource will be based on assay boundaries, not geological contacts. 

In property exploration, the presence qf the How-grade mineralized shell may indicate 
proxinzitpl to higher grade Willa-svle mineralization. 

Heterolithic breccia is the main host to the mineralized shell, but the shell boundaries are 
not strictly controlled by geology. 

All aspects of quality control and quality assurance were monitored. The collection and 
security of core samples, the core recovey, the sample preparation procedures, the 
precision of the analytical results, the reproducibility of checksamples, and the 
reproducibility of standards were all satisfacto~. 



The precision of results is excellent. This is most l i k& due to the fine grained nature of 
the gold and demonstates that bulk sampling is not needed to assist in resource 
calculations. 

It is recommended that the data collected during the 2004 drkllprograrnrne be added to 
the historical data to direct further exploration and to produce a resource estimate. 

Specific decisions onfurther w r k  will be dependent upon reviewing the data in a three- 
dimensional computer model. 



INTRODUCTION 

This drilling assessment report has been prepared by Diseovesy Consultants at the request 
of J.A. Chapman, P.Eng., of Bethlehem Resources (1896) Corporation. This report 
fulfills the obligations for the Statement of Work (Event No. 32 1 7 1 1 5) filed on 
September 17,2004, covesing the period J m u w  1 to September 17,2004, md totaling 
$89 1,000. 

The purpose of the mdergromd programme was to drill recommended areas of the WUa 
Au-Cu-Ag deposit (Makepeace, 2003) to test for possible extensions of gold-copper- 
silver mineralization. The scope of this report is to present the analytical and geological 
results from the g. It is recommended that the data coUected be added to the 
historical data to direct Mher  exploration and to produce a resource estimate. 

Discovery Consnltants assisted S.L. Phillips in the management of the underground 
dsilling. Discovery Consultants was responsible for the layout of holes, the 
geological andl the geotechnieal logging of the core, and the quality control aspects of the 



PROPERTY DESCRIPTION 

Location 

The Willa property is located in the steeply incised Aylwin Creek Valley of southeastern 
British Columbia, south of Silverton md east of Slocm Lake (Figures 1 and 2). The 
property is mainly located in the northwest portion of BC Geographic System map 
082F084, with some of the claim in the northeast of 082F083 and the southwest of 
082F094. This area corresponds to NTS map sheet 082F14W. 

The portal to the 1025 Level underground working of the Wdla deposit is at 5526270 
north and 473400 east, NAD 83 W M .  From the portal, Slocm Lake is about 2 km west 
and Highway 6 about 700 rn west. 

Access 

The property is located approximately 7.5 krsl south of Silverton and 12 lara south of New 
Denver, along Highway 6. The nearest airport is at Castlegar, 86 h to the south via 
Highways 6 and 3A. Nelson is 88 km to the south via Highway 6. Access to Vernon, in 
the Okanagan Valley, is 254 h west via Highway 6 and the Needles ferry. Revelstoke, 
on Highway 1, is 162 h north via Highways 6 and 23 and the Galena Bay ferry. 

Access to the 1025 portal &om Highway 6 is gained by turning north-eastward along the 
all-weather gravel Red Mountain Road for 650 m, then southerly via a four-wheel drive 
road for 750 m (Figure 2). 

The following description is adapted from Makepeace (2003). 

The Wills property is in forested, rugged $en& with elevations ranging from 550 
metres at Slocan Lake to 241 5 metres dong the ridge separating Aylwin and 
Congo Creeks. Slopes are frequently greater than 35". At low elevations the 
undergrowth can be quite thick with devil's club, stinging nettles and slide alder. 
The predominant deciduous trees are poplar and birch md commonly occur at 
lower elevations. The main portion of the property is treed by western hemlock, 
western red cedar, Douglas fir md larch. At the higher elevations, the forest 
grades into Engeham spruce and alpine fir, and then into alpine meadows and 
windswept ridges (Heather, 1985). 

The climate consists of cool winters md w m  summers. A rnaximufbl 
temperature range of between -34" and +40Q C (Heather, 1985) has been recorded 



Bethlehem Resources (1996) Corp. 
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but h many yews the range is -5" and +30°. The annual precipitation can be 
quite high (1 205 &year, Hedther, 1985). 

Claims 

The property is 100 % omed by Bethlehem Resources (1 996) Corporation, a wholly 
owned subsidiary of Orphan Boy Resources LglC. The ownership is subject to some 
underlying royalty agreements. 

The property comprises one two-post claim (Margie #I), one Mineral Lease (Mt. 
Scenery) and seven four-post claims (Figme 2). The staked claims total 100 claim units. 
At the time of this report, the Margie # 1 md the Rush 1 claims are being surveyed for 
mineral leases. 

The following table lists the claim md the expiry dates, subject to the approvd of this 
assessment report. 
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Claim Location Map 
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HISTORY 

The following is taken fkom Makqeace (2003): 

The property has been explored off and on since 1893. However, the majority of 
the work to develop the property has occmed only more recently. In the mid- 
1960s Comhco, Amax Exploration and Western Mining Company identified 
possible economic copper and molybdenum mineralization. Bwiug the early 
1980s the Willa property was explored on surface by a joint venture between Rio 
Ngom Exploration hc .  and BP Nherds Ltd. 

Ira April 1985, North& Mines Limited joked the joint ventme. They completed 
the present underground workings. 

Treminco Resources Ltd. optioned the property in 1990. Expbration work 
consisted of re-samplimg and re-mapping portions of the 1 100 and 1025 Level 
M s ,  and some envkomental and pre-feasibility studies md designs were 
completed. 

A brief s m q  of the history follows: 

1893 - 3 adits driven by prospectors: Willa No.1 - 80 metres, Willa No.2 - 10 
metres, Rocan$. - 70 metres. 

1899 - Crown-granted claim h o r n  as the Rockland owned by Willow Gold 
Mining Co. produced 300 toms in 1899. 

1904) - Rockland claim was then owned by W. Spbks, Graves and Watson. They 
completed 9 1 metres of drift in thee a&ts (one on the north side and2 on the 
south side of Aylwk Creek). 

1901 - Grmby Consolidated inspected the property md chip sampled the Willa 
#1, #2 m d  Rockland adits. 

8912 - Granby Consolidated inspected the property md again t m e d  it down (low 
grade). 

1930s - claim were trmfnred to W. J. Nicolb. 

I936 - optioned to Slocan Lake Gold Mining Company hc .  They completed 
another 32 metres of drifting and 3.6 metres of raising. 

I955 - Egil komtzsea sampled the Rockland a&t md found ody trace gold. 
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1964 - the Rockland and adjoining claims (17 Crown-granted c1a.h~) were 
purchased by Worthlode Exploration Ltd. from D.H. Hawkings with S.A. 
Millican's recomemdatiom. 

1964 - 1965 - Cominco optioned the property and completed 4 diamond &dl 
holes. Minor copper md gold mineralization was found. 

1964 - 1967 - D.H. Hawkings property was optioned to Wockland Mining Ltd. 
They carried out a s m d  surface diamond d r a g  programme near the 
mineralized occwmces. 

8967 - 1969 - h a x  Exploration completed trenching and geochemical sampling 
of the surface. Gold-sdvercop md copper-molybdenum anomalies (1968) 
were discovered leading to a surface diamond drill programme. Good 
mineralization was intersected. 

1970 - Western Mining Company and h a %  Mning Company completed a joint 
venture on the claims. h underground diamond drilling programme for MoS2 
was completed using some of the old workings as: setups. 

1971 - 1975 - Crown-granted claims lapse. 

6978 - 1979 - Pete Leontowicz and Bill Wingert acquired the property. 

1979 - Wio Algom optioned the property md staked more claims. BP Minerals 
Ltd. staked the adjoining properties. Lithogeoche&t~gr survey started. 

8980 - 1984 - the Aylwin Joint Venture (Riocanex Inc. 5096, BP Canada 50%) 
explored the property with geochemical survey and drilling. 

19811 - Hudson Bay Oil and Gas completed a geochemical survey on the LH 
Property. 

1984 - BP Canada had acquired 72 % interest in the property. 

1985 - Northair Mines Ltd. optioned the property for 50 % ownership (BP Canada 
36%, Riocmex 14%). 

1986 - 1987 - Northair drove the 1025 Level drift and the associated crosscuts. 

1987 - Northair completed the declines and the intermediate 10 83 
- The 1025 Level drifts and crosscuts were extended. 
- The 1 l 00 Level and the 1 100 Raise were completed. 
- Rita, face and muck sampling programme was completed. 
- Transport of Brandywine to the Wdla started. 
- Envkomental baseline studies started. 



I988 - Nosthais started the Environmental Assessment process, but met with 
considerable local opposition. Northais stopped d exploration aazd underground 
developmen%. 

6990 - Tseminco b h i n g  Ltd. optioned the property and studied the deposit but 
$id no development work or diamond & i h g .  

2002 - Orphan Boy Wesomca Inc., by way of m Option to Purchase Agreement, 
acquired the property. 

2004 - Orphan Boy Resowces h c .  trmsfersed title to Bethlehem Resources 
(1996) Coxyoration, a wholly-owed subsidia-ry of Be-. 

Over 50,000 metres of drilling were completed om the WiUa prospect between 1965 and 
1988 fiom 556 drill holes. Udortbnnaately, due to improper core storage, there k no way 
to identifjr the core that remains. 

The LE number for the WiUa deposit is 082 



GEOLOGY AND MImRALIZATION 

'The following description is from Makepeace (2003): 

The WiJla deposit is situated in the southern portion of the Sellirk Mountains 
w i t h  the Omineca Crystalline Belt. 

The deposit is w i t h  a roof pendant composed of basic volcanic and 
voleaniclastic rocks, which was intruded by fekic dykes. The volcanics have 
been conelated to the Lower J%a~-assic Rosslmd Group. The pendant is enclosed 
and intruded by the Middle Jurassic Nelson batholith which is predominantly 
composed of coarse-grained granodiorite to quartz monzonite. b e h a t e l y  to the 
north of the pendant is the Upper Triassic Slocan Group metasedimentq 
sequence of roch that contains numerous silver-lead-zinc deposits. Struclurdly 
adjacent to the west of the Rossland Group is the Precambrian Vdhda  Gneissic 
Complex, which is a highly metamorphosed tenme of remobked granites and 
granitic gneisses. 

The Slocan Lake Fault is the major strxcture in the area. This north-trending fault 
has a dip of 35" to 40" to the east and is of Eocene age. 

Generally, the roof pedant rocks have been we&y metamorphosed to lower 
greenschist facies. 

The property geology has been described in great detail by Heather (1985) and 
Wong and Spence (1995): 

The lithologic units are illustrated in the table below with corresponding rock 
codes. The present digit& geological database has maintained the lithology and 
the code numbers with the exception of white feldspar porphyry (5) and the 
hornblende feldspar porphyry (3). These units have been reclassified as feldspar 
porphyry (4) due to their sda r i ty  to feldspar porphyry. The digital database 
also includes a rock code for faults/shears and gouge (9) and overburden (10). 



Table 2 - WiUa Rock Classification 

Source: Heather, 1985 

The Rosslmd Group volcmics are the oldest rocks on the property and make up 
approximately 75% of the roof pendant. The rocks in this group range from 
volcanic siltstone m d  tuff to coarse breccias and Olows. The metavolcanic roof 
pendant is cut by two fekic porphyritic intrusiom. The first intrusion is a quartz 
latite porphyry ring-dyke and two radial dykes that have a central core of feldspar 
porphyry and a crosscutting breccia pipe. The second intrusive consists of two 
sub-parallel igneous bodies consisting of white feldspar porphyry and hornblende 
feldspar porphyry. A heterolithic breccia intrudes the previous intrusions and 
volcanics. Lamprophyre dykes and faults crosscut md sometimes displace the 
previous lithologies. 

Fragmental pyroclastic rocks make up roughly 70 % of the Rossland Group 
volcanics. They range from volcanic agglomerates md conglomerates to fine- 
grained crystal and lithic tuffs (Heather, % 985). 

Augite porphyry silk or flows are present around the kmwn Wala mineralization. 
The axnit ranges from dark green to Mack-green and yellow-green and is usually 
altered (iron-stained or bleached). The augite and plagioclase phenocrysts are 
euhedral to subhedral md range in size from 0.5 to 4.0 m. The matrix is 
composed of augite, feldspxs and biotite. 

Volcanic siltstone (homfek) is usudy interbedded with the augite porphyry and 
makes up ody a small portion of the Rosslmd Group volcanics. The siltstone 
varies from green (actinolite-quaz-plagioclase-o~ehoclase) to grey to pink 
(biotite- pplagioclase-ortliaoclase). 

Biotite schist is found p r d o d m t l y  to the south and southeast of the heterolithc 
breccia. Thi  black schist has been found in core md in outcrops and is believed 
to be related to the augite porphyry unit. 
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Quartz Latite Porphyry 

The quartz latite porphyry unit foms a ring and radial dyke complex within the 
Rossland Group volcmics. Its composition ranges i7om quartz monzonite to 
granodiorite with large phe~1ocrysts of plagioclase. The ring dyke structure is 
elliptical in shape trending 050" with a 5-kilometre by l-kilornetre size. The 
radial dyke radiates both inward and outward &om the ring structure. There is up 
to 7 % pyrite in the quartz latite porpBayry and when it is exposed on surface, the 
blocky fractured outcrop has a h o & c  stain. 

Feldspar Porphyry 

The feldspar porphyry intrusive stock is centred w i t h  the quartz latite porphyry. 
It has an elliptical shape that trends OOOO. This unit has phenocrysts of 
plagioclase and quartz with minor pyrite, apatite, titanite and magnetite. Outcrops 
are oxidized with skim of limonite md manganese oxide. 

The white feldspar p o q h ~ ~ - ~  intrusive has been identified in 2 elongated bodies 1 
kilometre north of the quartz latite porphyry ring dyke. These highly altered units 
have large plagioclase and small quartz phenocrysts with minor pyrite an$ 
hornblende. 

The hornblende feldspar porphyry foms smdl htmsive bodies and dykes within 
the quartz latite porphyry and the feldspar porphyry. The large plagioclase and 
small hornblende phenocrysts are within a groha%ldmass of orthoclase sen$ quartz. 

Heterolithic Breccia 

The heterolithic breccia lies w i t h  the core of the quartz latite porphyry ring dyke 
and is roughly cylindrical el shape. The cross section of this pipe is 350 metres 
(north-south) by 200 metres. The outer portions of the breccia pipe form a 
crackle breccia texture. All the above fithologies other than the white feldspar 
porphyry have h e n  identified as angular to rounded fragments of the pipe. The 
fragments nomaIly show propylitic or potassic alteration. The matrix of the pipe 
is altered iron-rich rock flow composed of plagioclase, quartz and orthoclase with 
minor actinolite md biotite. 

Nelson Granite 

The Nelson granite is composed of a variety of granitic rocks ranging from 
porphyritic granite, quartz monzonite, syenite to granocborite. The batholith 
encircles the volcanic roof pendant md does not outcrop near the Willa deposit. 
Granitic pegmatite dykes have been intersected in some of the deep diamond drill 
holes but the main Nelson batholith has nast been intersected. 



kamprophyre Dykes 

Mafic intrusive lithologies referred to as lamprophyre dykes are intersected in 
mamy &ill holes within the intrusive complex. They laomally trend north-south, 
are steeply dipping and are usually less than one meter thick. These dark green to 
black dykes are composed of plagioclase andor pyroxene and biotite and contain 
varying amounts of orthoclase, quartz, amphibole, chlorite and olivine with minor 
apatite, titanite, zircon and magnetite. 

There are several types of faults, which have been thought to localize the gold- 
copper-silver mineralization (Petersen, 1988). 'Paleo-faults' are north striking, 
vertically dipping faults that have been active thoughout the minerd 
emplacement. They are thought to control the lmprophyre dykes. 'Hat faults' 
strike easterly and dip 15" to the north and may have reacted .with the 'Paleo- 
faults' to create vertical conduits for the mineral emplacement. 3Dlislocation 
faults' strike northeast and dip 45" SE to vertical. They offset the 'Pales-faults9. 
The ' Willa Fault', which has a strike of 840" and dips verticdy, has no apparent 
offket. Contact faults follow the contact of the heterolithic breccia and probably 
serve as conduits for gold-copper-silver mineralization, but are narrow. 

Alteration 

Alteration around the Willa property has been described in detail by R.H. Wong and C.D. 
Spence in "Copper-gold mher&ation in the Willa breccia pipe, southeastern British 
Columbia9', 1995: 

Hbydrothemd alteration evident in the area of the Willa Deposit k a consequence 
of three discrete, but successive intrusive events md two major episodes of 
mineralization. Overlap md over-printing of the various alteration assemblages 
has resulted in a complex zonation. The two earliest alteration assemblages, 
associated with molybdenum minerahation, consist of biotite-pyrite and quartz- 
pyrite-molybdenite. These are spatidy associated with quartz latite porphyry. 
Following this and associated with intrusion of feldspar porphyry is a potassic 
assemblage of K-fe1dsparhiotite accompmied by up to 5% disseminated pyrite. 
Emplacement of heterolithic breccia was closely followe$ by pervasive cdcium 
metasomatism resulting in a prograde cdc-silicate alteration assemblage. It is 
believed that m s t ,  ifmot A, of the gold-copper-silver mineralization 
accompanied this alteration. Retrograde alteration of this calc-silicate assemblage 
resulted in the fornation of and over-printing by minerals such as epidote, 
actinolite, gypsum, quartz, calcite, and zeolites. Emplacement of the Nelson 
batholith produced ody minor propylitic effects in the WiUa area. 



Biotite-Pyrite Assemblage 

Fine- to medium-grained black biotite accompanied by 2% to 5% disseminated 
and fi-actw-filling pyite is locally preserved within mafk volcanic rocks 
adjacent to quartz latite porphyry. e more probably a product of contact 
metasomitism related to intrusion rather than a true hydrothermd alteration, it 
remains a recognizable assemblage where it is not over-printed by later 
hydrothemal events. The biotite also occurs as felted masses predominantly 
pseudomoqhic after augite and may comprise up to 50% of the rock. Ubiquitous 
pyrite associated with this assemblage contributes to the large pyritic halo, which 
encloses the overall intrusive complex. 

Qna&z-~fiteMolybdenite Assemblage 

Quartz-pyrite-molybdenite stschork veins, sheeted veins, and pervasive flooded 
zones occur m d y  in quartz latite porphyry but are also found within volcanic 
rocks adjacent to the quartz latite porphyry contact. Alteration a r o d  individual 
veins is best developed in the quartz latite porphyry where quartz-sericite-pyrite 
envelopes pass o u t w ~ d  into zones of dbitizd plagioclase. Where the veins cut 
biotite-pyrite altered volcanic rocks, wall rock alteration is minimal, probably due 
to the dense, impermeable nature of theses rocks. 

K-feldsparBio6te Assemblage 

A K-feldsparhiotite assemblage is spatidy associated with the feldspar porphyry 
plug and locally is superimposed upon the first two alteration assemblages. 
Heather (1985) recognized a horizontal zonation within this assemblage with K- 
feldspar dominant in the centre of the plug md biotite more prominent on the 
periphery. K-feldspx dominant dteration is marked by partial to total 
replacement of grounbass and plagioclase phenocrgrsts to yield a hard, whitish- 
colomed rock with the original textures obscured. Biotite-dominant alteration is 
marked by the development of ckseminated, fine-grained, purple biotite laths, 
which impart a distinct pinkish co bmation to the rock. Biotite development is 
most interne near the margins of the feldspar porphyry in zones of monolithic 
breccia. In these zones, he-grained biotite, albitized plagioclase, and pyrite form 
the matrix of the brmciated rock. 

Following development of the heterolithic breccia pipe, prograde calc-silicate 
alteration resulting fi-om calcium metasomatism associated with the gold-copper- 
silver minerhation event resulted in replacement of the breccia matrix, and 
formation of veins and fracture-filings in crackle-fractured clats and peripheral 
crackle zones. The alteration assemblage consists of various combinations of the 
following materials kted in order of decreasing abundance: pyroxene, amphibole, 
epidote, garnet, plagioclase, K-fe1&par, quartz, dydri te ,  sphene, and calcite. 



Retrograde Alteration Assemblage 

Retrograde alteration of earlier calc-silicate alteration minerals is widespread as 
crosscutting veinlets and replacements. Epidote is particularly prominent as an 
alteration product w i t h  the garnet-dydrit and pyroxene zones. Veinlets of 
amphibole, pyroxene, calcite, and quartz we s e n  to cut all of the prograde 
assemblages. Fibrous clusters of zeolite locally replacing garnet and sparry 
gypsum replacing anhydrite me also considered to represent retrograde alteration 
as the hydrothemal system collapsed. 

Veinlets consisting of v proportions of calcite, chlorite, quartz, and gypsum 
are seen to crosscut all rock types, including Nelson plutonic rocks. They are 
especially common adjacent to %ate shear zones md may contain minor pyrite, 
hematite, or magnetite. 

The following description is from Makepeace (2003). 

There are two types of mineralization at the Wdla deposit. The fist is a calc- 
a&& quartz-molg.bdenite stockwork and the second is the gold-copper-silver 
emplacement. 

The quartz-molybdenite stockwork is weak but extensive in the quartz latite 
porphyry and volcanics north md west of the heterolitlic breccia. Molybdenite 
occurs w i t h  the quartz and along the quartz vein boundaries. Due to the low 
grade of the molybdenum md the relatively small tonnage, this deposit is 
uneconomic to mine. 

The gold-copper-silver mineralization is concentrated in three large zones (Main, 
West and East). The mineralization occurs in zones of weakness lira fault zones 
and fault junctions. The mineralization is predominately chalcopyrite with varying 
amounts of p d t e  and pyrrhotite. Propylitic alteration occurred during 
minerakzatiora, as $id zone of intense silicification md minor pfitization. 

The West Zone is the best defined portion of the Willa Deposita It has been 
exposed on the 1025 Levd (1000 Crosscut, 950 South Mfi, 950 North Drift, 950 
Crosscut and the 1025 Rake). The majority of the h o r n  mineralization is 
centred around 1025 metres elevation and is the reason for the main 1025 Level 
portal location, It has a cmde north-south strike and a vertical dip and is 
approximately 200 metres in depth. The zone is predominantly w i t h  the 



heterolithic breccia. It has been documented that the mineralized zone is cut off to 
the north by the Willa fault and has been displaced to the south by crosscutting 
faults. Drill hole data seem to indicate that mineralization continues beyond these 
faults and into other lithologies. This is the only zone that has had a historic ore 
reserve estimate. 

The Main Zone lies overtop and to the north of the other zones. It appears to have 
been offset at several locations along its crude north-south strike. This zone is 
exposed on surface by Aylwin Creek. The ?Villa No. ]I and Willa No. 2 Adits 
were collared in the Main Zone on either side of the creek. The exposed portion 
of the Main Zone is stained with limonite and chlorite. The zone is patially 
composed of heterolithic breccia as well as feldspar porphyry, quartz latite 
porphyry and Rossland Group v01canics. The offsets of the Main Zone can be 
subdivided into Main Zone and Upper Main Zone. 

East Zone 

The East Zone is presently the smdest of the thee zones. This may be due only 
to the lack of drilling in this arm. The majority of the zone is underneath the 
10 13 Decline, 1 0 13 Level and 993 Decline. This zone is situated partially in 
heterolithic breccia and partially in Rosslmd Group volcanics. Further 
exploration is required to better define this zone. 
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Recommended Pro~ramme 

The 2004 underground ck ihg  programme was &signed to cover six areas that had 
either not been drilled or were under drilled. These six areas (A through F on Figure 4) 
are adjoining known seas of Au-Cu-Ag mineralization. 

The areas were defined by entering all the existing drill data into S q a c  International 
Inc.'s Vision mining software package for three dimensional modeling. The computer 
modeled targets are described bebw md adapted From Makepeace (2003). Note that the 
following descriptions were ~ & t e n  before the 2004 drilling. 

Area A 

This area is immediately south and along strike of the East Zone. There are 
several ~gh-gra& (> 3.5 glt Au) blocks at the south end of the zone. Area A has 
not been drilled for the East Zone extension. 

It is recomenaded that three widely spaced drill holes (approximately 450 metres 
total length) would be required to explore this area. The most appropriate drill 
station location would be in the 993 Deche. The alternative &dl station would be 
at the end of the 1025 Level (950 South Drift) but this wodd require long holes to 
compensate for the more distant location. Further drilling would be required to 
dejineate the East Zone extemion if the &-ill holes were successful in intersecting 
mineralization. 

Area I3 

Area B Is immediately north and dong strike of the East Zone. The 10 1 3 Level 
was established as a drill station to explore this zone. Drill holes on the 10 13 
Level, North Crosscut were drilled to the south and intersected the aone. No 
vertical or north trending holes were ever drilled from this platform. 

It is recomended that five d d  boles be M e d  in thk area (approximately 600 
metres totd length). The 10 13 Level, North Crosscut should be used as the drill 
station. F&ha drilling would be required to delineate the East Zone extension if 
the chill holes me success~l in intersecting minerahationa. 

Area C 

This area is northeast and along strike of the Main Zone. This area has not been 
drilled even though the 1100 Level, East Crosscut was driven to its bomdary. 

It is recomended that three drill holes be drilled in tlkls area (approximately 300 
metres totd length). The 1100 Levd East Crosscut shou%d be used as the drill 



station. Further drilling would be required to delineate the North Zone extension 
if the drill holes are successfial in intersecting mineralization. 

Area ID is south and along strike of the West Zone. The past drilling from the end 
of the 1025 Level, 950 South Drill appears to have been short holes. 

It is recommended that three drill holes be chilled in this area to explore a possible 
extension of this zone (approximately 600 metres total length). The original last 
drill station on 1025 Level, 950 South D t  could be used for these holes. If the 
drill holes were successfbl in intersecting mineralization, further d d h g  would be 
required. Depending on the Iocation(s) of the intersections an extension of either 
the 1 100 Level, South B a  andor the l 025 Level, 950 South would 
possibly be required to create drill station(s) better located to continue delineating 
the mineralization in this area. 

Area E 

This western area of the West Zone had a large volume of high-grade (> 3.5 glt 
Au) blocks from one drill hole. It is recommended that two drill holes be drilled in 
this area to explore this high-grade (> 3.5 g!t Au) portion of the West Zone 
(approximately 250 metres total length). The west end of the 1025 Level, 950 
Crosscut could be used as a drill station. Some additional drilling may be required 
to deheate this area if the &ill holes are successhl in intersecting rmineralization. 

Area F 

From a detded 3D examhation of the Surpac block model and drill hole 
database, there are several drill intersection gaps md therefore possibly an 
absence of estimated blocks w i t h  the southern portion of the Main Zone. The 
gaps are: 

Each gap wsuld require at least one &-ill hole to intersect that area. Unfortunately, 
due to the plunge of the Main Zone, ody the first gap could be effectively reached 
with a 150-metre hole from the 1100 Levd. All other gaps would require 250+ 
metre holes to achieve their targets. The alternative would be to use a surface drill 
to intersect all three gaps with thee 100+ metre holes (approximately 400 
metres). If the minerhation continues to the south f i r ths  g would be 
necessary to delineate this extension of the Zone. 



DriUing of the targets outlined above required refbrbishitng of the 1025 Level workings to 
provide safe access and ventilation for the drill crew and equipment. 

Rehbishing of the 1025 Level portd and underground workings commenced on 
February 29,2004 with the ploughg of snow from the access r o d .  A site inspection of 
the surface and underground took place on March 1" with the contract skljft boss and the 
electrical contractor in attendance. Construction of the electrical switchgear shack started 
off site the next day. Site work started on March gfi with unloading of a one and a half 
ton electric locomotive and flatcar. Portal door repairs, track clearing, hand mucking and 
timberin of a fault zone area took place in March. A diesel powered generator arrived on J April 2 , complete with mviromental he1 tank. The electrical system, that included 
electrical panels, dewatering-supply p m p  and ventilation fans was installed and tested 
by Apd 15". 

The 1 100 Level portal was partially dug out in May to improve the ventilation of the 
1025 Level by allowing more air to flow through the vent rake between the two levels 
and the portals. 

Initially, drilling was planned on b t h  the '1025 Level md the 1 100 Level. However it 
was deemed more cost effective to re-configure several holes and d d  them from the 
1025 Level than to r ehbkh  the 1 % 00 Level portd; therefore, all drilling in the 2004 
programme was conducted from the 1025 Level, or lower levels via the 1025 Level portal 
and decline. 

The e l  contract was awarded to Advanced f Surrey, BC. TWO different drills 
were used during g r m e ,  either a B- shorter holes or a Mini Myte for 
longer holes. Bot electric-hydraulic powered and designed for underground 
operation. A diesel gemator heated outside the f 025 Level portal supplied power to the 
drills and underground equipment. 

Drill collars were surveyed and marked with foresights and backsights prior to drilling. 
The holes were marked with labeled wooden plugs after the Ml moved to the next set- 
up. The m k e r s  were driven into the hole collars to make identification easier for the 
surveyors md to distinguish the new holes &om the numerous old holes from earlier 
programmes. 

The drill equipment arrived on Apd 2ofi and was moved to the first set-up. The &st hole 
was collared on Apd 2 lSt. A total of 541 mderground holes had been M e d  dwing 
earlier drill programmes; therefore the &st hole in this programme was labelled 04-542. 
Holes were nuanbered consecutively and drilled chonologicdy starting with 04-542 and 



ending with 04-5 8 0. The drilling was completed on July 27th and the equipment was 
dismantled and packed for removal on July 28, 2004. 

P-l DrIU Set-Up 

In total, 39 holes for 5,282 rn were drilled. The following table is a s~mum.sy of the 2004 
underground drilling. 

Table 3 - Summary of Drill Holes 



Minor offsets and elevation shifts were o8en encountered during drill set-up; hence all 
the 2004 hole c o h s  were re-surveyed afier drilling to determine the exact co-orhates 
md the elevation. Table 9 (Appendix A) shows s w e y  data for the drill collar co- 
ordinates, elevation, dip and a h u t h .  

Down-hole survey data were collected using a Speny-Sm Magnetic Directional Single 
Shot instrument (Table 10 - Appendix B). Magnetic minerds such as magnetite and 
pyrrhotite can influence this instrument; however, most readings appeared to correspond 
favourably to collar suwey readings as the variance is within reasonable drill curve 
parameters. 



Transportation of the drfll equipment thoughout the workings was conducted using an 
electric locomotive that ran on tracks from outside the portal to the 1000 Crosscut on the 
1025 Level. A combination of handca$s md an electric tugger \was used to access the 
trackless workings, namely the 950 East , the 950 Crosscut, the 993 Decline and the 
10 13 Level. Considerable manpower was needed to move the heavy drill into position 
especially on the decline so additional personnel assisted the drill crew d d g  drill moves 
and set up. 

The drillers transported the core to a location outside the 1025 Level portal at the end of 
each shfe where it was coUected by Discovery personnel and taken to a core logging 
facility. 

Probability plots were used to determine different populations of results w i t h  the 
database. The pbts have been done for all 2638 results. 



The plot indicates that those vdues up to and including 0.16 g/t AU comprise background 
values. This point occurs at the 70 percentile. Values that ase greater than 0.16 g/t are 
part of the mineralized shell. It is reasonable to have 30 percent of the results within the 
mineralized shell when drilling the periphery of the deposit. The graph from 0.17 g/t to 
8.0 g/t (at the 99.3 percentile) is essentially straight - with a deviation of about the 
thickness ofa pencil h e .  It appears that values from 0.17 to 8.0 g/t are one population. 

This demonstrates that most of the mineralized shell does not have different and 
distinctive modes of mineralization, as would a high-grade vein within a low-grade wall- 
rock zone. As expected, the resource will be based on assay boundaries. 

Copper 

The plot indicates that those values up to and including 0.089 % Caa comprise background 
values. 2 point occurs, like that for gold, at the 70 percentile. Values that ase greater 
than 0.089 % are part of the mherdized s h l .  The graph shows an inflection point at 
0.45 % (at the 96.7 percentile). This creates two populations, one from 0.090 to 0.45 % 
and another greater than 0.45 % Cu. The geological controls on these populations are 
presently not known, but may become evident during the resource calculation. 

Although there are two populations of copper vdues w i t h  the mineralized shell, the 
resource will be mainly based on assay boundaries. 

Gold Equivalent 

Gold equivalent (A&) values were calculated from gold, copper and silver grades, based 
on $US 12.80/g for Au, $ 0,18/g for Ag and $ 25.00/one percent for Cu. Gold equivalent 
values are somewhat artificial but they wese calculated to help with identification of 
mineralized zones. 

The plot hdicates that those values up to and including 0.35 g/t AuE comprise 
background values. This point also occms at the 70 percentile. Values that are greates 
than 0.35 glt are part of the mineralized shell. The graph fPom 0.36 glt is essentially 
straight - with a deviation of about the thickness of a pencil line. It appears that values 
from 0.36 g/t AuE me one population. 

Silver 

As the detection limit on silver was 2 ppm md the results only reported to the nearest 
ppm value, probability plots were not created for silver. Ag values of 4 ppm or greater 
were chosen for the mineralized shell. 

A summary of the Au-Cu-Ag mineralize$ shell, for all intasectiom of 4.0 m or more, is 
shown in Table 4. The mineralized shell intersections are plotted in plan on Figure 5. 



"Fable 4 - Summary of Minerafized Shell 





Sampling: and Araalvtical Procedures 

A sampling and analytical protocol for the mdergromd &I1 programme was developed 
by J. A. Chapman, P.Eng . of Bethlehem Resources (1 996) Corporation [Bethlehem]. 
Discovery Consultants [Discovery] of Vernon BC was responsible for ensuring the 
protocol was carried out. Acme Analytical Laboratories Ltd [Acme] of Vancouver BC 
was the main laboratory. ALS Chemex [Chemex] of North Vancouver BC handled 
duplicate core samples. Discovery Consultants was responsible for the layout of drill 
holes, the geological and the geotechnical logging of the core, and the quality control 
aspects of the drill programme. 

Field Sampling Procedures 

Drill Programme 

An underground d.riUing programme was carried out on the Willa property during the 
spring and summer of 2004. The progr was based on the recommendations in the 
previously citied March 28,2004 report by D.K. Makepeace, P.Eng. Advanced Drilling 
of Surrey BC performed the drillimg. S.L. Phillips, B.Sc., was the mine site manager. 
Personnel fiom Discovery conducted core samphg and logging. The geological core 
Bogging was done by W. A. Tilsley, P.GeoB., under the supemision of W.R. Gilmour, 
P.Geo. 

Almost all drill hole set-ups were surveyed for location, dip and azimuth. Foresights and 
backsights were marked for the drillers. The drillers used a taught string between them to 
correctly align the d d .  The holes were marked with labelled wooden plugs after the 
drill moved to the next set-up. The markers were h v e n  into the hole collars to make 
identification easier for the surveyors arnd to disthguish the new holes from the numerous 
old holes from earlier programmes. M e r  drilling was completed the location, dip and 
azimuth of all holes were resurveyed (Table 9 - Appendix A). All surveying was under 
the supervision of W.C. Power, B.G.L.S. of Vernon, BC. 

A Sperry-Sun Magnetic Directional Single-Shot instrument was used to determine dips 
and azimuths at the end of most &ill holes. The results are contained in Table 10 - 
Appendix B. 

Holes were drilled on the 1025 Level and the 10 1 3 Levd. Both areas were accessed via 
the 1025 Level portal along a tracked passage using m electric tram locomotive pulling a 
flat deck utility car. Rubber tired hand cats were used to move the core and equipment 
in areas where trackless mining had k e n  conducted. An electric tugger was used to assist 
the movement of core and equipment on the decline. 

After removal of the core from the core bmel, the drillers placed m-marker blocks (in 
feet) at the end of runs. Footage markers were metricated at the core logging facility. 



Transportation and Security 

The drillers transported the core to the portal at the end of each ten-hour shift using a 
combination of handcarts, tugger, md the electric locomotive. The core was received by 
personnel fiom Discovery md taken by pickup tmck to a rented core logging facility 
located 4.3 h Erom the mine site. 

The core logging facility was bcated within a gated yard, owned md occupied by a pro- 
mi- local resident. Three very vocal dogs guarded the yard md associated buildings. 
A large greenhouse with an industrial garage door was utilized as the core logging 
facility. Core bgging benches were built and water hoses were obtained to adapt the 
greenhouse for core processing. 

Geotechmicd Measurements 

The core was logged and photographed using natural light in the greenhouse. See 
Appendix H for complete $rill logs. 

Before splitting, the RQD (rock quality designation) values - the percent of core pieces 
within an interval that are greater than 10 cm in length - were determined. The following 
table shows a classification of the RQD values. 

Table 5 - RQD Classifica~asn 

Percent recovery values were &o measured. h places the measwed recovery exceeds 
100%. This was caused by non-precise placement of m-markers and/or by non-precise 
measurement of rum by the drillers. This difference is not materid to the results of the 
programme. The good recovery indicates that the analytical values are representative of 
the in situ rock. 

The RQD and recovery geotecbnical logs for the Brill h l e s  are contained in Table 11 - 
Appendix C. 

Specific gravity values were determined in the field on stored % core samples (those with 
sample numbers ending ias 00,25, 50 anGL 75). Determinations were done by weighing 
pieces of quartered core of convenient length first in air and then submerged in water. 



This was achieved by suspending the core pieces with monoflament fishing h e  beneath 
an electronic balance. A hole was drilled though the balance table to allow the fishing 
line to freely suspend the core in the air. A container of water below the balance table 
made it possible to repeat the weighing procedure with the core suspended below the 
water surface. The specific gravity was calculated using the formula below. 

Specific Gravity = Weight of sample (g) 
Weight in air ((g) - Weight in water (g) 

Bulk density determinations were conducted on several samples by sedllung the core in a 
thin layer of wax to prevent water &om entering cracks, wgs or pores in the rock. Sealing 
the core was done by dipping w m  core in hot wax and letting it cool prior to the 
weighing procedure. The sealed core was then suspended below the balance and weighed 
in air and weighed again submerged in water. The bulk density was calculated using the 
specific gravity formula and weights from the wax-sealed core. 

The results of this determination are contained in Table 12 - Appendix D. The results are 
compared with the specific gravity determined by Acme. The following table shows the 
average values for the three main rock types. 

Table 6 - Specific Gravity for Rock Types 

I Heterolitbic Breccia 44 2.77 2.73 

The field values are consistent with the laboratory values, although about 1.5 to 2.8 % 
higher on average. A difference is expected as the laboratory values are for a split of 
crushed rock from a 2.0 m interval while the field determination is from a piece of core 
fi-om the same imterval. 

No significant difference was detected between the bulk density an$ the specific gravity 
of the Wdla core indicating that the core was soEd in nature with low internal porosity. 

Core Sampling 

The core was marked at 2.0-metre intervals and tagged for splitting and smpling. The 
two-metre length was standard, except at the start or the end of each hole where 
occasionally sample length varied to accommodate casing. 

A field blank sample was imerted into the sample sequence at sample numbers ending in 
49 or 99 (about 100-metre intends). The field blank material was obtained from an 



aplitic quartz-feldspar vein, exposed on the right rib of the 1025 Level a short &stance in 
from the portal. The blank material generally contained no visible sulphides. The aplitic 
material was broken into core-sized pieces, placed in labelled plastic bags, and tagged 
s d a r l y  to the regular core samples. 

Core Splitting 

Rock saws were set up outside the greenhouse to longitudinally split the core for 
sampling. A mechmicd splitter was used BHB some zones if it became impractical to cut 
the harder lithologies using the rock saws. Half the core was shipped to Acme for 
analysis while the other half was placed back in the core boxes. 

Duplicate check samples were taken at 25-saenple intervals (about 50-metre) fkom 
samples with numbers ending in 00,25, 50, and 75. Here the remaining half core was 
longitudinally split to form ?4 cores. h e  portion of the quartered core was sent to 
Chemex for check analysis and the r e m u g  portion was kept in the core box. The split 
core was re-photographed and stored for fkntwe reference. 

Labelling 

All boxes were labelled with stainless steel or duninurn embossing labels. The labels 
were nailed to the ends of the core boxes with appropriate steel or dtminnzwn nails 
dependmg on the label metal The wooden core mn-marker blocks were inscribed with 
black marker and pencil md nailed into position in the core boxes to prevent movement 
or loss. 

Core Shipping 

Sawn or mechanically split core samples were placed in plastic bags dong with pre- 
numbered sample tags. The corresponding sample number was written on both sides of 
the sample bag. The sample bags were closed with plastic cable ties and packed into poly 
woven rice bags fitted with a security tag and a cable tie fastener. Partially filled rice bags 
were locked in a h g e  aluminum box when unattended until suficient samples were 
processed to completely fill md secure a shipping bag. 

Regular sample shipments contained a total of one 'hundred fifty samples (1 50). Most of 
the samples were driven to Nakusp by Discovery personnel and were transferred to 
bonded shippers who trucked the samples to Acme in Vancouver. Each shipment of 150 
samples contained three field b l d s  and six duplicate core smples. 

The duplicate field samples were idso placed in plastic bags similarly to the regular 
samples and locked in the security box until sufficient samples accuulated to fill a 
shipping bag. Duplicate samples were packed in poly woven rice bags fitted with 
security tags md shipped separately to Chemex via bonded shippers. 
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L A Core Storage 

p The split core was stored in temporary, roofed core racks beside the greenhouse. The core 
lL-j 

was subsequently removed fiom the temporary racks, carefully cross-stacked and shipped 
to a storage facility at Bethlehem's Goldstream Mill Site for permanent storage. 

ll 
Li Laboratory Sample B e p a r a ~ o n  and Analysis 
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Sample Preparation 

At Acme the core samples were treated according to Acme Quote 04-032, dated February 
25,2004. The samples were dried and all the materid in the samples was crushed to 
>70% minus 2.0 m. M e r  thorough mixing the smple was split to produce a 250 
g sub-sample. The remaining 2.0 m reject was placed in sealed plastic bags and stored 
at Acme for possible hture analysis and for metallurgical testing. Tkhe 250 sub-sample 
was pulverized to >95% minus 100 n~icrom. M e r  thoroughly mixing, 29.2 g was split 
off for gold and silver analysis md a 1.0 g sub-sample was taken for analysis of base 
metals and other elements. The remaining pulp smple was placed in sealed plastic bags 
and stored at Acme for possible future analysis. 

At Chemex a similar process of sample preparation and analysis was carried out on 
duplicate field samples. 

Specific Gravity 

Acme measured the specific gravity of reject material fiom core samples with sample 
numbers ending in 00, 25, 50 a d  75. The results of this determination are contained in 
Table 12 - Appendix D. The results are compsed with the field determined specific 
gravity. 

Analysis 

Gold and silver values were determined by classical lead-coflection fire assay on a one 
assay-ton (29.2 g) sample, followed by ICB emission spectrometry (Acme Group 6). 
Base metals and other dements were determined by aqua regia digestion on 1.0 g sample, 
followed by ICP emission spectrometry (Acme Group '3AR). Note that digestion is only 
partial for some minerals, especially silicates. However, kgestioan is excellent for base- 
metal sulphides. 

M the analytical results are included with the geological logs in Appendix H. 



Collection and security 

The procedures are described in the a b v e  section. 

For the 2004 underground drill programme, Discovery imerted a coarse blank smple 
every 50 samples, totalling 50. The Ma& materid was &om an aplitic quartz-feldspar 
vein, and therefore was not b h d  to the laboratory. The purpose of these blanks was to 
check for contamination within the preparation (crushing, pulverizing) process. The 
results demonstrate no significant contamination during the sample preparation process. 

Acme inserted a silica sample at the start of every sample batch, totalling 1 8. The 
purpose of these blanks was to check for angr preparation contamination from the 
preceding batch. The results were monitored on a regular basis. 

The results of the field md laboratory blank samples are in Table 13 - Appendix E. 

Precision 

Duplicate samples are prepared md analysed to measure precision. Precision is defined 
as the percent relative variation at the two standard deviation (95%) confidence level. In 
other words, a resuh should be within two stmdard deviations of the mean, 119 times out 
of 20. The higher the precision number the less precise the results. Precision varies with 
concentration - usually the bwer the concentration the higher the precision number. The 
precision values are determined from Thompson-Howarth plots. The duplicate sample 
results pair the original Acme results with either a Chemex check core sample, another 
sub sample &om the rejects or another sub sample from the pulps. 

Precision is a measure of the error in the ai9salflicd results fi-om a variety of sources: (1) 
core sampling, (2) sample preparation md sub samphg, and (3) analysis. The core 
duplicates measure the error in dl three of these parameters; the reject duplicates, the 
error in preparation, sub sampling and analysis; and the pulp duplicates, mainly the error 
in analysis. The duplicates should be inserted into the sample stream after the original 
sample. The homogeneity of the samples should increase with the process, fiom core 
sampling through to the analysis of smple pulps. The results of the duplicate samples 
were monitored on a regular basis. 

Core duplicates 

In total, 107 duplicate pairs of core samples were malysed. The pairs comprised %-core 
samples analysed by Acme and %-core samples malysed by Chemex. Tbis procedure 



will only give an estimate of the sampling precision, as a different sized smple was 
analysed by a difl'erent laboratory. 

The Thompson-Howarth plots for Au and Cu are shorn in Figures 33 and 34. The 
results are summarked im the following table. 

Table 7 - Core Duplicates: Precision Values 
AcmdCEaemex, na = 107 

At the 95% confidence level the precision values h&cate about a k 2% error for 2.0 glt 
Au values and about a * 2.5 % error for 0.3 % Cu values. This is the total error for 
sampling, preparation and andysis. This error is probably higher than $two %-core 
samples were analysed co.tllsecutively within the same laboratory. Greater errors are 
produced when using a different core-sample size and a &Rerent laboratory. 

Reiect Duplicates 

The laboratory systemtically produced, about every 30 to 40 samples (89 pairs in total), 
another pulp sample from the saved reject (crushed) materid. The Thoqson-Howarth 
plots for Au and Cu are shorn in figures 35 and 36. The results are summarized in the 
following table. 

Table 8 - Reject Duplicates: Precision Values 
Acme, nr = 89 

At the 95% confidence level the precision values indicate about a * 0.6 % error for 2.0 g/t 
Au values 4 about a k 0.4 % error for 0.3 % Cu values. This is the total e m r  for 
preparation and analysis. 



figure 34 



Reject Duplicates - An 
Thompson-Haswarth Plot 
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Figure 35 

Reject Dupffcates - Cu 
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Pulp Duplicates 

The laboratory ssystematicdy analysed, about every 30 to 40 samples (89 pairs in total), 
another pulp sample. The Thompson-Howxth plots for Au md Cu are shom in Figures 
37 and 38. The results are surmmked in the following table. 

Table 9 - Pulp DapBcates: Precision Values 
Acme, n - 89 

At the 95% confiderace level the precision vdues indicate a b u t  a k 0.9 % error for 2.0 glt 
Au values md about a 5 0.3 % error for 0.3 % Cu vdues. This is the e m r  for analysis. 
The results were monitored on a regular h i s .  

Check Samples 

Duplicate core samples, !4 core, were sent to Chemex for mdysis. The Thompson- 
Howarth plots for Au and Cu are s h o w  Ka Figures 3 3 md 34. At 2.0 g/t Au, the 
precision value is 4.0 % am$ for 0.3 % Cu the precision vdue is 5.0 %. 

Accuracy 

Acme inserted two standards into the sample stream about every 35 samples. AU-l was 
the gold assay s t a n h d  and R-2a was the multielemmt stanhe%. The results of the 
stmdads are shom in Table 14 - Appendix P. 

Plots of the Au an$ Cu s t a n h d  values with t h e  are plotted on Figures 39 md 40. The 
results were monitored on a regular bask. 
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CONCLUSIONS 

0 The 2004 in the peripheral areas of the Willa deposit was not successhl in 
locating significant new zones of potentially economic Au-Cu-Ag nainerdization. 

e The drilling was successhl in outlining the h i t s  of the higher grade zones. 

9 The best results were from Area E, along the west edge of the West Zone. 

e Drilling in Area C and D fded to h d  significant north-south extensions of the 
Main Zone. 

o in Areas B an$ A failed to h d  sign5cmt north-south extensions of the 
East Zone. 

0 Drilling in Area F fded to h d  significant mineralized zones in under-drilled 
areas of the Main Zone. 

e A Au-Cu-Ag mineralized shel was encountered in 30 % of the intersections. 011 
a deposit scale, Au-Cu-Ag Hmnnerakation of economic interest seems to be 
enclosed w i t h  this mineralized shell. This shell is statistically a single 
population. 

0 Grades 0.35 g/t gold equivalent (see Results section) define the lower grade 
limit of the shell. W i t h  this shell, any Au-Cu-Ag resource w d  be based on 
assay bomchries, not geological contacts. 

o In property exploration, the presence of a low-grade mimerahed shell may 
indicate proximity to hgher grade Willa-style minerahation. 

e Heterolithic breccia is the main host to the minerahed shell, but the shell 
boun&es are not strictly controlled by geology. 

The heterolithic breccia composition ranges from 100 % Rossland Group 
fragments to 100 % quartz latite porphyry, although a mixture is most common. 

Specific Gravity 

The three main rock types have distinctive specific gravities. 8%1 average: 
Rosslland Group 2.82, Quartz Latite Porphyry 2.63 and Heterolithic Breccia 2.73. 

o There is not suficient data to determine the specific gravity of zones that have 
economic potential. 



e No detailed malysis of the RQD values has been undertaken for this report. 

Quality Control and Quality Assurance 

0 h e  to the good core recovery during chilling, the sampling was representative of 
the rocks &ill&. 

e The collection and security of core samples before the laboratories took custody 
were satisfactory. 

@ The sample preparation procedures were satisfactory and there was no significant 
contamhation. 

e The precision for the sample collection, preparation and analysis is excellent. 
This is most likely due to the fme grained nature of the gold. W o q  an$ Spence 
(1995) report that the average gold grain size is 10 microns. 

e The excellent precision for the duplicate core samples means that bdk sampling is 
not needed to assist in resource calculations 

It is not clear why the reject duplicates returned lower precision values for Au 
than did the pulp duplicates. However, the values are so b w  that the difference is 
not significant. 

e Most of the enor in the sampling, preparation and analytical processes is the 
result of inherent inhomogmeity of ~ e r a ~ a t i o n  in the core, as to be expected. 

The precision of the check Au and Cu results is excellent. However, the 
duplicate samples sent to another laboratory should not be a substitute for 
malyshg duplicate pulps w i t h  the main laboratory. This inter-laboratory 
duplicate andysis does not measure accuracy. Its purpose is to '6establish the 
reproducibility sf  analysis and the presence or absence of bias between the 
laboratories" (Smee, 1998). 

e From the laboratory standards, h o s t  all of the Au values are within acceptable 
limits. However, Figure 39 seem to irnhcate two populations of standards. 
Discovery is reviewing the results with the laboratory. 

e The Cu standard results me consistent, with almost all ranging between 0.550 and 
0.570 %. 

e The results of the standards demonstrate no significant problems with the 
accuracy of Au and Cu values. 



Further Exploration 

It is recommended that the data collected during the 2004 drill programme be added to 
the historical data to direct further exploration and to produce a resource estimate. 

Specific decisions on &her work will be dependent upon reviewing the data in a three- 
dimensional model. 

Quality Control and QnaBQ Assurance 

In any future stope-definition c ld img  programme, field blank samples should be inserted 
on a more regular basis, say every 20 samples. Laboratory blank pulp samples, to 
monitor possible errors in the analytical process, should be inserted a b u t  every 20 
samples. 

On any future stope-definition drilling, duplicate core samples should comprise two %- 
core samples fiom the same drill intend. The duplicate sample should be inserted into 
the sample stream immediately foHowing the initial sample. 

The main laboratory results can be checked for reproducibility and for bias by sendmg 
pulp samples, along with inserted blind standards, to another lab. 

For future stope-definition Wing,  Bethlehem should consider producing its own 
standard(s) for the core material ofthe recent drilling. The standard would be submitted 
regularly into the sample stream to monitor accuracy 

Respectfully Submitted 

Vernon, BC 
December 17,2004 
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1. Professional Services 
W.R Gilmour, P.Geo. 

Project planning, Data Compildon, Report Miriting 
April 15 - September 17 

12 days @$5OOlday 
R.A. Tilsley, P.Gml. 

Planning, Core Logging, Data Compilation, Report Writing 
April 15 - Septabm 17 

100 days @$500/day 
T.H. Carpcenter, P.Gm. 

May 1 - May 31 
Project planning 

3.0 days @$5OOlday 
S.L. IPhillips, f i n e  Manager 

Jan 15 - Septanbcer 17 
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105 days @$5001day 

2. Personnel 
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W. Gerow (Shift Boss), Mar B - July 3 I 
J. Kelly (Shift Boss), Mar 1 - July 3 1 
J. Leontowicz, Mar 15 - Ju1 3 1 
G. Brekke, Mar 15 - JuB 3 1 

B. Core SpBitting/Samp1e Prep 
ID. Strain, Apr 15 - May 3 1 

42 days @$4OO/day 
K. Carpenter, May 2 - May 226 

22 days @$265lday 
R CosB&t, May 115 - Jul3 1 

57 days @$2451day 
A. McLm, May 27 - Jm 28 

3 1 days @$305Iday 
D. Wu, J m  30 - Jul3 
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C .  Drill Hde Lay-out 
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10 days @$4OO/day 

D. Office Personnel 
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A. Analytical 

ACME Lab 
2,638 core sample @$23.45/sa1nple 
50 field blank samples @$23.45/sampBe 
96 smples for specific gravity @$9.00/sample 

ALS Chmex Lab 
107 field duplicate tian~ples @$29.50/sample 

Freight (Van Kam Freightways, Greyhound, h o w  Lake Express) 

B. Drilling 
Advance Drilling (5,282 m) 

C. En@neerin&Sasmeying 
Hatch Ltd. 
RC Power & Associates Ltd. (surveying) 
GeoSp~tmm @. Makepeace, P.Eng.) 
J.A. Chapman Mining Services 

D. Electrical & Equipment RentaI 
Tim McCrory La .  (dectricd contractor, supplier, wata pump) 
Wrightway Charter (generator, Brmslport) 
Genex Mining 
Savona Equipment 
R KeIIy (core logging facility) 

E. Miscellaneous & Supplies 
Lodging $c Mals  
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Fidd Supplies 
Fud & Grease 
Vehicle Fuel (Glacier V i m  Sendce) 
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4x4 Apr 15 - Ju131 
Mileage Apr 15 - Jul3 1 
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Total: $948,379.33 



Consu!%ants A Corporate Partnership 

201 - 2928 29& Street 
Vernon, B.C. V1'1' 5A6 

Telephone: (250) 542-8960 
Fax: (250) 542-4867 

Mail: P.O. Box 943 
Vernon, B.C. V1T 6MS 

e-mail: ~c~_ver(ii?iur~ction.net 

CERTIFICATE of AUTHOR 

I, William R. Gilmour, B. Sc., P. Geo., do hereby certify that: 

1. I am a partner of Discovery Consultants. 
2. I graduated with a Science degree (geology major) from the University of British 

Columbia in 1970. 
3.  I am a member of the Association of Professional Engineers and Geoscientists of 

B.C. (License # 19743) 
4. I have worked as a geologist for a total of 33 years since my graduation from 

university. 
5. This report is based on field work carried out under my supervision. 
6. I hold no interest, direct or indirect, in the Willa Property, Orphan Boy Resources 

Inc., or Bethlehem Resources (1996) Corp. 

Dated this 17" Day of December, 2004 

- - 

Signature of William R. Glmoaar 





Table 10 - Surveyed Rok Collars;: Location, Dip and Azimuth 
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Down-Hole Dip and Azimuth Tests 



Table 11 - Dawn-Hole Dip and Azimuth Tests 

Discovery Catnsdtants 
W.R Gilmour, P.Geo 
December 15,2004 





Table 12 - Rock Quality Desigrraafisrra @QD) and C ~ r e  Recsve~gr 

Willa Gold Project 
Bethlehem Resources ('l996) Corporation 
Underground Drilling 2064 

RQD and Care BBecave~y Values 

Run mr------q .----T 
recovery RB 

Discovery Consultants 
W.R. GUmour, P.Geo. 
December 15,2084 

Date Logged: 2004.04.23 
Loggd By: Rob Tilsley 



TabIe 4% - Rock Quality Designation (RQD) and Core Recovery 

Willa Gold Projed 
Bethlehem Resources (1996) Corporation 
Underground Drilling 2004 

RQB and Core Recovery Values 

Run 

Discovery Consultants 
W.R. Gilmoaar, P.Geo. 
December 85,2004 

Date Logged: 

Logged By: R.T. 



Table 12 - Rock Quality Designation WQD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Ddlling 2004 

RQD and Core Recovery Values 

Hole # 

Run 

Discovery Consultants 
W.R. Gilmour, P.Geo. 
December 15,2804 

Date Logged: 2004.05.02 
Logged By: R.T. 



Table 42 - Rock QaaafiQ Designa$lion @QD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 2004 

RQD and Core Recovery Values 

Hole # 

Discovery ConsuBtants 
W.R Giilmonr, P.Geo. 
December 15,2004 

Date Logged: 2004.04.30 

Logged By: R.T. 



Table 12 - Rock QualiQ Designation WQD) and Core. Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 2004 

Disccrevelrg. Consultants 
W.R. Gilmour, P.Gw. 
December 15,20664 

RQD and Core Recovery Values 
Date Logged: 2004.05.01 

Logged By: R.T. 



Table 12 - Rock Quality Designation @QD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Driliing 20684 

RQD and Core Recovery Values 

Bole # 

Discovery Consultants 
W.R. GiBmonr, P.Geo. 
December 15,2004 

Date Logged: 2004.05.05 
Logged By: R.T. 



Table 12 - Rock Quality Designation (RQD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 2604 

RQD and Core Recovery Values 

Hole # 

Discovery Consultants 
W.R. Gilmur, P.Geo. 
December 15,2004 

Date Logged: 2(B84.(a5.07 

Logged By: R.T. 



'Table 12 - Rock Quality Desigana~on @QD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 2004 

RQD sand Core Wecovew Values 

Run I 

Discsvery Consultants 
W.R. Gdmsnr, P.Ges. 
December 15,2004 

Date Logged: 2004.05.06 
Logged By: R.T. 



Table 12 - Rock Quality Designation (RQD) and Core Recovery 

Willa Gold Projed 
Bethlehem Resources (1996) Corporation 
Underground Drilling 2004 

RQD and Core Recovey Values 

Hole # 

Discovery Consultants 
W.R. Gilmour, P.Geo. 
December 15,2084 

Date Logged: 2004.05.08 
Logged By: W.T. 



Table 412 - Rock Quality Designation (RQD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 2004 

RQD and Core Recovery Values 

Discovery Consultants 
WR. Gilmour, P.Geo. 
December 15,2004 

Date Logged: 2004.05.09 
LoggedBy: R.T. 
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Table 12 - Rock Quality Designation (PQD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 20814 

RQD and Core Recovery Values 

11o1e # 104-552 

Discovery Consultants 
W.R. Gilmour, P.Geo. 
December 15,2004 

Date Logged: 2084.05.12 

Logged By: R.T. 



Table 12 - Rock Quality Designation O D )  and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996)) Corpomtiesn 
Underground Drilling 20184 

RQD and Core Recovev Values 

Hole # 

Discovery Capnsaa8tants 
VV-R. Gilmonr, P.Geo. 
December 315,2004 

Date LoggeB: 2004.05.17 

Logged By: R.T. 
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Table 12 - Rock Quality Designation @QD) and $lore Recovery 



Table 12 - Rock Quality Designation (RQD) sand Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 26904 

RQD and Core Recovery Values 

Discovery Consultants 
W.R. Gimour, P.Geo. 
December 15,2004 

Date Logged: 2004.05.20 
LoggdBy: R.T. 



Table 12 - Rock Quality Designation FQD)  and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 2004 

RQD and Core Recovery Values 

Bole # 

Discovery Consultants 
W.R. Gilmour9 P.Geo. 
December 15,2084 

Date Logged: 20841.05.26 

Logged By: R.T. 



Table 12 - Rock Quality Dsigna~oam (RQD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources gW96) Corporation 
Underground Driliing 2004 

RQD and Core Recovery Values 

Discovery ConsnBtaiants 
W.R. GUmour, P.Geo. 
December 15,20841 

Date Logged: 20Q4.05.30 
Logged By: RT 



Table 12 - Rock Quality Designaeisn WQD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources ((1996) Corporation 
Underground Drilling 2004 

RQD and Core Recovery Values 

H Q I ~  # 104-557 1 

Discovery Consultants 
W.R. $;amour, P.Geo. 
December 15,2004 

Date Logged: 2004.05.30 
Logged By: R.T. 



Table 12 - Rock Quality Designation (RQD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling ZOO4 

RQD and Gore Recovery Values 

Hole # 

Discovery ConsultianQ 
W.R. Gilmoaar, P.Geo. 
December 15,2004 

Date Logged: 2004.06.01 
Logged By: R.T. 



Table 1'2 - Rock Quality Designation WQD) and Core Recovery 

Willm Gold Projed 
Bethlehem Resources ("896) Corporation 
Underground Drilling 2004 

RQD and Core Recovery Values 

Hole # 

Discovery Consultants 
W.W. Gimour, P.Geo. 
December 15,2004 

Date Logged 

Logged By: 



Table 12 - Rock Qualiv Desiglraatigen (RQD) and Core Recovery 

Willa Gold Project 
Bethlehem Resources (1996) Corporation 
Underground Drilling 20684 

RQD and Core Recovery Values 

Hole # 104-560 
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Field and Laboratory Specific Gravity Deferaglinaei~ns 
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Laboratmy Standards 
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Laboratolrgr $rtsandards - Figures 

Drill Hales 684-542 to 484-5868 
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